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HAT IT IS ­
DERAL.STATE AID 
To keep brucellosis out of 
clean herd it is a good plan to ra 
one's own replacements or buy only nonreact:i 
unbred heifers. Healthy animals not exposed 
discharges from infect:ed animals rarely develop the disea 
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- i s  w i d e l y  d i s t r i b u t e d  i n  t h e  s t a t e ,  r e s u l t i n g  i n  a n  
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4  m i l l i o n  d o l l a r s .  B e s i d e s  t h i s  l o s s ,  t h e  B r u c e l l a  g e r m  
f o u n d  i n  i n f e c t e d  c a t t l e  a n d  m i l k  c a u s e s  a  s e r i o u s  
d i s e a s e  i n  m a n ,  k n o w n  a s  u n d u l a n t  f e v e r .  
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o n  t h e  n a t u r e  o f  t h e  c o s t l y  d i s e a s e  a n d  m e a s u r e s  t o  
c h e c k  i t .  
T h e  m o s t  c o m m o n  w a y  f o r  b r u c e l l o s i s  t o  b e  i n t r o ­
d u c e d  i n t o  a  h e a l t h y  h e r d  i s  t h r u  t h e  p u r c h a s e  o f  
a p p a r e n t l y  h e 'a l t h y  b u t  i n f e c t e d  a n i m a l s .  T h e r e f o r e  
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b u i l t  u p  f r o m  s m a l l  u n i t s .  
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Brucellosis of Cattle 

By ROBERT GRAHAM and JESSE SAMPSON1 
DURING THE PAST fifteen years brucellosis of cattle, known also as Bang's disease and infectious or contagious abortion, has been successfully controlled in over 1,500 herds in 94 Illi­
nois counties by the cooperative efforts of herd owners, local veteri­
narians, and the Extension Service of the College of Agriculture. 
Owners voluntarily enrolled their herds in Project 1046 of the Exten­
sion Service.2 These herds were tested and the infected animals either 
placed in temporary isolation, sold for slaughter, or sold to owners 
whose herds were known to be infected with brucellosis. 
A careful appraisal of the work done shows that brucellosis in 
cattle can be suppressed by approved methods of herd management, 
including testing, quarantine, and disinfection of premises. Different 
plans can be equally successful. Each herd is a separate problem and 
the owner must decide which plan is best suited to his herd. 
Experience has shown that a program of control that cleans up 
entire areas or counties at one time has distinct advantages in the 
suppression of brucellosis. For this reason the State Department of 
Agriculture, in cooperation with the Federal Bureau of Animal In­
dustry, local veterinarians, and herd owners, is making state-wide 
effort to control brucellosis. It now offers area testing and three op­
tional plans for the control of brucellosis. Briefly these plans are: 
(1) herd testing and slaughter of reacting ariimals, (2) herd testing 
lROBERT GRAHAM, Professor of Animal Pathology and Hygiene, and JESSE 
SAMPSON, Associate Professor of Animal Pathology and Hygiene. 
2The part of Project 1046 that provides for brucellosis control in cattle has 
been replaced by the three Federal-State plans. The part of Project 1046 for 
control in swine is still open to herd owners. It is conducted by the Extension 
Service of the College of Agriculture in cooperation with the State Department 
of Agriculture and local veterinarians. For information on the project write 
the DEPARTMENT OF ANIMAL PATHOLOGY AND HYGIENE, COLLEGE OF AGRICULTURE, 
UNIVERSITY OF ILLINOIS, URBANA. 
ORIGIN OF THE NAMES OF THE DISEASE. The terms "brucellosis" and "Bang's 
disease" have been taken from the names of two investigators, Professor Bang 
of Denmark and Doctor Bruce of England. In 1896 Professor Bang first dis­
covered the germ that causes cattle to abort, and the name "Bang's disease" 
was adopted. His findings were confirmed at the Illinois Agricultural Experi­
ment Station in 1910. About sixty years ago Dr. Bruce of England discovered 
that the germ causing abortion in goats was also the cause of Malta fever in 
man. When Doctor Evans of the Federal Bureau of Animal Industry showed 
that this germ was closely related to the Bang germ of cattle and swine, the 
disease caused by the Bang germ became known as "brucellosis." 
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w i t h  s l a u g h t e r  o f  r e a c t i n g  a n i m a l s  a n d  c a l f h o o d  v a c c i n a t i o n ,  a n d  
( 3 )  h e r d  t e s t i n g  w i t h  d e f e r r e d  s l a u g h t e r  o f  r e a c t i n g  a n i m a l s  a n d  c a l f ­
h o o d  v a c c i n a t i o n .  
D e t a i l e d  i n f o r m a t i o n  c o n c e r n i n g  e a c h  o f  t h e  a b o v e  p l a n s  c a n  b e  
s e c u r e d  f r o m  t h e  C H I E F  V E T E R I N A R I A N ,  S T A T E  D E P A R T M E N T  O F  
A G R I C U L T U R E ,  o r  f r o m  t h e  I n s p e c t o r  i n  C h a r g e ,  U .  S .  B u r e a u  o f  
A n i m a l  I n d u s t r y ,  S p r i n g f i e l d ,  I l l i n o i s .  C o p i e s  o f  t h e s e  p l a n s  m a y  b e  
f o u n d  o n  p a g e  1 6 .  A f t e r  a n  i n i t i a l  t e s t  b y  a n  a u t h o r i z e d  v e t e r i n a r i a n ,  
t h e  o w n e r  d e c i d e s  w h i c h  p l a n  i s  b e s t  a d a p t e d  t o  h i s  h e r d .  
N A T U R E  O F  B R U C E L L O S I S  O F  C A T T L E  
W h a t  i s  m e a n t  b y  a b o r t i o n ?  A b o r t i o n  i s  t h e  e x p u l s i o n  o f  a  d e a d  
o r  a n  i m m a t u r e  f e t u s .  I t  m a y  b e  d u e  t o  a  n u m b e r  o f  c a u s e s .  T h e s e  
c a u s e s  i n c l u d e  b a c t e r i a l  a n d  p r o t o z o a n  i n f e c t i o n s ,  m o l d s ,  i n j u r y ,  
v i o l e n c e ,  i l l n e s s  a c c o m p a n i e d  b y  h i g h  f e v e r ,  i n a d e q u a t e  r a t i o n s ,  a n d  
p r o b a b l y  p o i s o n o u s  o r  t o x i c  w e e d s .  
W h a t  i s  b r u c e l l o s i s  o f  c a t t l e ?  B o v i n e  o r  c a t t l e  b r u c e l l o s i s  
( B a n g ' s  d i s e a s e ,  i n f e c t i o u s  o r  c o n t a g i o u s  a b o r t i o n )  i s  a  s p e c i f i c  d i s e a s e  
T h e  f e t a l  c a l f  i n  t h e  u t e r u s  i s  s u r r o u n d e d  b y  s e v e r a l  m e m b r a n e s  t h r u  w h i c h  
i t  r e c e i v e s  n o u r i s h m e n t .  I n f l a m m a t i . o n  o f  t h e  p l a c e n t a ,  t h e  t i s s u e s  u n i t i n g  i t  
w i t h  i t s  d a m ,  m a y  b r i n g  a b o u t  p r e m a t u r e  b i r t h .  
5 BRUCELLOSIS OF CATTLE 
of cattle characterized by inflammation of the tissues (placenta) unit­
ing the cow and calf within the womb. The inflammation interferes 
with the nourishment of the fetus arid may cause its premature expul­
sion. Such premature calves may be alive or dead (stillborn). It is 
possible for cows to have brucellosis and to calve normally in spite 
of it. Whether brucellosis results in abortion depends upon the viru­
lence of the germ and the resistance of the cow. A blood test will de­
tect normal breeders which are infected. 
Are all herds of cattle infected? No, there are many herds free 
from brucellosis in Illinois. 
Where is Brucella abortus found? The germ is found in the 
pregnant uterus and often in the udders and milk of infected cows. 
Occasionally the reproductive organs of bulls also harbor the germ. 
How long does the germ live outside the body? In pastures and 
lots directly exposed to the sunlight the germ probably survives but 
a few days. If it is protected from sunlight, it may live outside the 
body for three to six months or even longer. 
Does the cattle type affect other animals or man? The cattle 
type of germ is occasionally found in sheep and horses. Swine are 
quite resistant to the cattle type. Goats in Illinois, so far as is known, 
are free from any kind of infectious abortion. There is, however, a 
distinct type of the germ that causes abortion in goats. Man is sus­
ceptible to this, as well as to the cattle and swine types. Physicians 
refer to the three types of brucellosis in man as undulant fever. 
Are the goat and swine strains transmitted to cattle? A few 
cases have been reported of cattle becoming infected with the organ­
ism causing abortion in goats, Brucella melitensis, which also causes 
Malta or undulant fever in man, and with Brucella suis, the swine 
brucellosis germ. The ability of the Brucella germs of swine and goats 
to cause abortion in cattle has been demonstrated experimentally. 
How can the disease be eradicated? Brucellosis of cattle can be 
eradicated by using sanitary measures, applying the agglutination test, 
and isolating or disposing of reactors. In infected herds calfhood vac­
cination may also be practiced. 
Is there a cure for brucellosis of cattle? No medicine or mineral 
mixture has been found that will prevent or cure brucellosis. 
METHODS OF SPREAD 
How is brucellosis introduced into a herd? The purchase of in­
fected heifers, cows, or bulls is usually responsible for introducing 
the disease into a herd. 
How does brucellosis spread within a herd? The most dangerous 
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T h i s  r e a c t i n g  b e e f  c o w  h a d  f o u r  n o r m a l  c a l v e s  a n d  t h e n  d r o p p e d  t w o  s u c ­
c e s s i v e  c a l v e s  a  m o n t h  b e f o r e  t h e y  w e r e  d u e .  A t  t h e  t i m e  o f  e a c h  c a l v i n g  
t h e  c o w  w a s  c a p a b l e  o f  s p r e a d i n g  t h e  d i s e a s e .  B e e f  c a t t l e ,  a s  w e l l  a s  d a i r y  
c a t t l e ,  s u f f e r  f r o m  b r u c e l l o s i s .  
p e r i o d  o f  s p r e a d  i s  a t  t h e  t i m e  i n f e c t e d  c o w s  a b o r t  o r  c a l v e  n o r m a l l y .  
P a s t u r e s ,  y a r d s ,  a n d  s t a b l e s  t h e n  b e c o m e  c o n t a m i n a t e d  f r o m  u t e r i n e  
d i s c h a r g e s ,  w h i c h  c o n t a i n  m o r e  B r u c e l l a  g e r m s  t h a n  i n f e c t e d  m i l k  a n d  
t h e r e f o r e  a r e  m o r e  p o t e n t  i n  s p r e a d i n g  t h e  d i s e a s e .  S u s c e p t i b l e  a n i m a l s  
b e c o m e  i n f e c t e d  t h r u  c o n t a m i n a t e d  f e e d  a n d  w a t e r .  
B u l l s  a l s o  m a y  s p r e a d  b r u c e l l o s i s  b y  s e r v i n g  d i s c h a r g i n g  i n f e c t e d  
c o w s  o r  a s  t h e  r e s u l t  o f  a  g e n i t a l  B r u c e l l a  i n f e c t i o n ,  w h i c h  m a y  b e  
c h a r a c t e r i z e d  b y  e n l a r g e d  t e s t e s  a n d  c o r d s .  A  n o n r e a c t i n g  b u l l  t h a t  
b r e e d s  a n  i n f e c t e d  d i s c h a r g i n g  c o w  i s  l i k e l y  t o  t r a n s m i t  t h e  i n f e c t i o n  
o n  t h e  r e p r o d u c t i v e  o r g a n s  a t  t h e  t i m e  o f  s e r v i n g  a  c l e a n  a n i m a l .  F o r  
f u r t h e r  i n f o r m a t i o n  a b o u t  t h e  b u l l  a s  a  c a r r i e r  o f  i n f e c t i o n  s e e  p a g e  1 1 .  
W h a t  i s  a  " s p r e a d e r "  o r  " c a r r i e r " ?  A  " s p r e a d e r "  o r  " c a r r i e r "  i s  
a n  i n f e c t e d  c o w  o r  b u l l  t h a t  s c a t t e r s  b r u c e l l o s i s  i n f e c t i o n .  T h e  a g g l u ­
t i n a t i o n  t e s t  w i l l  d e t e c t  c a r r i e r s .  
I s  d r a i n a g e  w a t e r  a  f a c t o r  i n  t h e  s p r e a d  o f  t h i s  d i s e a s e ?  Y e s ,  
d r a i n a g e  f r o m  c o n t a m i n a t e d  p a s t u r e s  s h o u l d  b e  c o n s i d e r e d  a  d a n g e r o u s  
s o u r c e  o f  i n f e c t i o n .  
D o e s  t h e  d i s e a s e  s p r e a d  t h r u  m i l k  a n d  i n f e c t  c a l v e s ?  I n f e c t e d  
c o w s  m a y  g i v e  o f f  B r u c e l l a  g e r m s  i n  t h e  m i l k .  Y o u n g  c a l v e s ,  t h o  
h i g h l y  r e s i s t a n t  t o  t h e  d i s e a s e ,  m a y ,  w h i l e  d r i n k i n g  m i l k  f r o m  i n f e c t e d  
c o w s ,  g i v e  a  p o s i t i v e  r e a c t i o n  t o  t h e  a g g l u t i n a t i o n  t e s t  a n d  i n c i d e n t a l l y  
p a s s  B r u c e l l a  g e r m s  i n  t h e  f e c e s .  T h e  f e c e s  w i l l  b e c o m e  a  s o u r c e  o f  
i n f e c t i o n  t o  a n i m a l s  o f  b r e e d i n g  a g e  u n l e s s  t h e  c a l v e s  a r e  i s o l a t e d .  
R e a c t i n g  c a l v e s  b e c o m e  n e g a t i v e .  w h e n  f e d  p a s t e u r i z e d  m i l k  o r  m i l k  
f r o m  n o n r e a c t i n g  c o w s .  
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What is the cause of a sudden outbreak of brucellosis? Abortion 
storms occur in herds harboring spreaders, or as a result of the intro­
duction of a virulent form of the disease, usually by the purchase of 
infected animals. Exposure of susceptible pregnant animals is often 
followed by a series of abortions. 
Why should herds be tested for brucellosis? A negative blood 
test is the only practical way to be sure that a herd is free from 
brucellosis, since infected animals may breed normally but still be 
capable of spreading the infection. Ridding the herd of these infected 
animals that breed normally often prevents subsequent abortion lo"sses, 
especially in pregnant heifers. 
BRUCELLOSIS REDUCES PROFITS 
Any disease that results in dead or weak calves and lowered milk 
production, as brucellosis does, is bound to cut down profits. In ad­
dition, infected cows may become sterile or possibly be made more sus­
ceptible to mastitis (garget).1 Losses from brucellosis approximate 
$4,000,000 annually in Illinois alone. 
Milk flow reduced. The loss represented by an aborted calf is 
quite evident, but the loss due to lowered milk production may be 
overlooked. The production records of one cow will serve to illustrate 
the effect of abortion on milk flow. In two ten-month lactations fol­
lowing normal calving, this cow produced 6,235 and 5,220 pounds of 
milk respectively. After two abortions, with similar feeding, 4,220 
and 2,805 pounds of milk were produced during the ten-month periods. 
At $2.55 per hundred pounds, the average loss from the decrease that 
occurred in the milk flow after each abortion amounted to $56.48. In 
one herd there was an average yearly loss of $54 per cow over a period 
of four years because of lowered milk flow due to Brucella infection. 
Sterility often follows brucellosis. Besides the decrease in milk 
flow and the loss of the calf, there is always the possibility that a cow 
infected with brucellosis will become sterile. In one group of 16 
reacting cows, 6 animals, or about 40 percent, became sterile during 
the four years following the test. Seven cows calved normally and 3 
aborted during each of the four years following the test. This means 
that only about 19 percent of the cows infected with brucellosis actually 
aborted. Thus sterility was much more costly than abortion. In 
another herd of reacting cattle 29, or 45 percent, became sterile over 
a period of five years, while a smaller percentage actually aborted. 
While there are other causes of sterility-for example, certain 
other infections as well as nutritional deficiencies-it is clear that 
lA copy of "A Herd Program of Mastitis Prevention and Control" (mimeo.) 
is available upon request from the Department of Animal Pathology and Hy­
giene, College of Agriculture, University of Illinois. 
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b r u c e l l o s i s  i s  o n e  o f  t h e  c h i e f  c a u s e s .  R e t a i n e d  a f t e r b i r t h  o c c u r s  
f r e q u e n t l y  i n  h e r d s  i n f e c t e d  w i t h  b r u c e l l o s i s  a n d  i s  p r o b a b l y  o n e  o f  t h e  
m o s t  c o m m o n  r e a s o n s  f o r  b r e e d i n g  d i f f i c u l t i e s .  
O T H E R  C A U S E S  O F  A B O R T I O N  
B o v i n e  t r i c h o m o n i a s i s  m o s t  i m p o r t a n t .  W h i l e  m o s t  a b o r t i o n s  
i n  c a t t l e  c a n  b e  t r a c e d  t o  B r u c e l l a  a b o r t u s ,  t h e r e  a r e  o t h e r  c a u s e s  w h i c h  
n e e d  t o  b e  c o n s i d e r e d .  S o m e  a b o r t i o n s  a r e  c a u s e d  b y  i n j u r y .  
P r o b a b l y  t h e  m o s t  i m p o r t a n t  s i n g l e  c a u s e  o f  a b o r t i o n  a n d  s t e r i l i t y  
i n  c a t t l e ,  a s i d e  f r o m  B r u c e l l a  a b o r t u s ,  i s  T r i c h o m o n a s  f o e t u s .  T h i s  
m i c r o s c o p i c  o n e - c e l l e d  p r o t o z o a n  i s  s p r e a d  f r o m  o n e  c o w  t o  a n o t h e r  
b y  t h e  b u l l  a t  t h e  t i m e  o f  s e r v i c e .  I n f e c t e d  c o w s  m a y  a b o r t  e a r l y  i n  
p r e g n a n c y  a n d  b e c o m e  t e m p o r a r i l y  o r  p e r m a n e n t l y  s t e r i l e .  
O t h e r  o r g a n i s m s  t h a t  h a v e  b e e n  i s o l a t e d  i n  h e r d s  f r e e  f r o m  B a n g ' s  
d i s e a s e  a n d  a r e  r e g a r d e d  a s  c a u s e s  o f  a b o r t i o n s  a r e :  V i b r i o  f e t u s ,  
C o r y n e b a c t e r i u m  ( p u s  g e r m s ) ,  M y c o b a c t e r i u m  a v i u m  ( c a u s e  o f  t u b e r ­
c u l o s i s  i n  c h i c k e n s ) ,  A s p e r g i l l u s ,  a n d  M u c o r  ( m o l d s ) .  
H o w  c a n  t r i c h o m o n i a s i s  b e  p r e v e n t e d ?  T h e  m o s t  e f f e c t i v e  
m e t h o d  t o  p r e v e n t  t r i c h o m o n i a s i s  f r o m  g e t t i n g  i n t o  a  h e r d  i s  t o  p u r ­
c h a s e  o n l y  d i s e a s e - f r e e  a n i m a l s  f r o m  h e r d s  w h o s e  b r e e d i n g  h i s t o r y  i s  
k n o w n .  T h e r e  a r e  n o  s p e c i f i c  t e s t s  f o r  d i a g n o s i n g  t h e  d i s e a s e .  L a b ­
o r a t o r y  e x a m i n a t i o n  o f  d i s c h a r g e s  a n d  a b o r t e d  f e t u s e s  a r e  h e l p f u l .  
D I A G N O S I S  O F  B R U C E L L O S I S  
W h a t  i s  t h e  a g g l u t i n a t i o n  t e s t ?  T h i s  i s  a  l a b o r a t o r y  t e s t  w h i c h  
w i l l  d e t e c t  c a t t l e  a f f e c t e d  w i t h  b r u c e l l o s i s .  I t  i s  m a d e  b y  m i x i n g  a  
s u s p e n s i o n  o f  B r u c e l l a  g e r m s ,  t h e  c a u s e  o f  t h e  d i s e a s e ,  w i t h  d i f f e r e n t  
a m o u n t s  o f  b l o o d  s e r u m  f r o r p  t h e  a n i m a l  t e s t e d .  T h e  m i x t u r e  i s  t h e n  
i n c u b a t e d  a t  b o d y  t e m p e r a t u r e .  B l o o d  s e r u m  f r o m  n o r m a l  c o w s  h a s  
n o  e f f e c t  o n  t h e  g e r m s ,  b u t  s m a l l  a m o u n t s  o f  s e r u m  f r o m  i n f e c t e d  c o w s  
w i l l  c a u s e  t h e  s u s p e n s i o n  o f  g e r m s  t o  c l u m p .  
B l o o d  i s  c o l l e c t e d  b y  t h e  v e t e r i n a r i a n  f r o m  e a c h  a n i m a l ,  a s e p t i c  
p r e c a u t i o n s  b e i n g  o b s e r v e d  a s  d e s c r i b e d  i n  C i r c u l a r  3 4 8  o f  t h e  I l l i n o i s  
E x p e r i m e n t  S t a t i o n .  T h e  v e t e r i n a r i a n  m a y  c o n d u c t  t h e  p r e l i m i n a r y  
t e s t s  o r  s e n d  t h e  s a m p l e s  t o  a  r e c o g n i z e d  l a b o r a t o r y  w h e r e  a g g l u t i n a ­
t i o n  t e s t s  a r e  m a d e .  
I s  t h e  a g g l u t i n a t i o n  t e s t  r e l i a b l e ?  I n  s k i l l e d  h a n d s  t h e  a g g l u t i ­
n a t i o n  t e s t  h a s  p r o v e d  a s  r e l i a b l e  f o r  d e t e c t i n g  a n i m a l s  i n f e c t e d  w i t h  
b r u c e l l o s i s  a s  t h e  t u b e r c u l i t l  t e s t  h a s  p r o v e d  i n  d e t e c t i n g  t u b e r c u l o s i s ­
i n f e c t e d  a n i m a l s .  O c c a s i o n a l l y  h e i f e r s  o r  c o w s  h e a v y  w i t h  c a l f  m a y  
b e  i n f e c t e d  a n d  f a i l  t o  r e a c t  u n t i l  a f t e r  c a l v i n g ,  b u t  s u c h  i n s t a n c e s  a r e  
c o m p a r a t i v e l y  r a r e .  S o m e  i n f e c t e d  a n i m a l s  a r e  s l o w  i n  d e v e l o p i n g  
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agglutinins; and animals that have been infected for many years may 
give only a slight reaction. 
Do tube and plate tests give ' similar results? If these two ag­
glutination tests are done accurately the results check very closely. The 
variations observed on some 5,000 samples tested by both methods 
were not significant. The tube test requires an incubation period of 
24 to 48 hours. The rapid-plate method is dispatched in 3 to 8 minutes. 
All Brucella antigen employed in testing cattle for brucellosis is 
prepared under government supervision and is standardized by the 
Federal Bureau of Animal Industry. 
What is a positive reaction? When 1 part of blood serum di­
luted with 100 parts of Brucella antigen causes clumping or aggluti­
nation of the bacteria in the suspension, the reaction is regarded as 
positive. An animal whose blood serum agglutinates Brucella abortus 
in a dilution of 1 part of blood serum to 50 parts of bacterial suspen­
sion but fails to clump in- a dilution of 1 to 100 or more is a doubtful 
reactor. The clumping of the bacterial suspension is visible to the 
unaided eye. No other agent will produce clumping except the specific 
antibodies in the blood of infected cows or those that have been 
vaccinated. 
One test has no effect on other tests. The dilution in which agglu­
tination occurs may vary in successive tests of the same reacting cow, 
but such variations are not necessarily indicative of the relative 
severity of the disease. 
Is one blood test sufficient? After the reactors are removed and 
the herd has proved clean, annual tests seem 
to be sufficient. In the meantime it is advis­
able to retest all nonreacting animals at inter­
vals of 30 to 60 days until two negative 
tests are obtained. A blood test may not 
become positive until 2 to 10 weeks or more 
Clumping of the antigen in the rapid agglutina­
tion test indicates that the animal tested has 
brucellosis. Samples 574 and 575 show agglutina­
tion in all three dilutions. Samples 577 and 578 
show no agglutination or clumping and are re­
garded as distinctly negative. In the routine ap­
plication of the test a known positive serum 
(P.S.) and a known negative serum (N.S.) are 
checked with the antigen before and after testing 
the blood serum of an animal. If the known 
serums give the correct reactions, the results of 
the tests on the blood serum from the animal 
may be considered accurate. Each sample of 
serum is tested in dilutions of approximately 1 
to SO, 1 to 100, and 1 to 200. Partial or incom­
plete reactors are retested by the tube method. 
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a f t e r  t h e  i n f e c t i o n  e n t e r s  t h e  b o d y  i n  t h e  f o o d  o r  w a t e r .  D u r i n g  t h e  
i n c u b a t i o n  p e r i o d  a n  a n i m a l  m a y  r e a c t  n e g a t i v e l y  e v e n  t h o  i t  i s  h a r b o r ­
i n g  t h e  g e r m .  
S h o u l d  r e a c t o r s  b e  r e t e s t e d ?  I f  t h e r e  i s  a n y  d o u b t  r e g a r d i n g  a  
r e a c t o r  i t  i s  a d v i s a b l e  t o  r e t e s t .  R e p e a t e d  t e s t s  m a y  b e  n e c e s s a r y  t o  d e ­
t e r m i n e  t h e  c l a s s i f i c a t i o n  o f  s o m e  a n i m a l s .  
I s  t h e  m i l k  t e s t  r e l i a b l e ?  T h e  m i l k  t e s t  i s  r e l i a b l e  t o  t h e  e x t e n t  
t h a t  a  p o s i t i v e  r e a c t i o n  h a s  t h e  s a m e  s i g n i f i c a n c e  a s  a  p o s i t i v e  b l o o d  
t e s t .  H o w e v e r ,  s o m e  a n i m a l s  t h a t  g i v e  a  p o s i t i v e  b l o o d  t e s t  m a y  g i v e  
a  n e g a t i v e  m i l k  t e s t .  
P R E V E N T I O N  A N D  C O N T R O L  T H R U  

H E R D  M A N A G E M E N T  

T h r e e  m a i n  r e q u i r e m e n t s .  A  c l e a r  u n d e r s t a n d i n g  o f  t h e  n a t u r e  
o f  b r u c e l l o s i s ,  a c c u r a t e  d i a g n o s i s ,  a n d  s i m p l e  p r e v e n t i v e  m e a s u r e s  
t h o r o l y  a p p l i e d  a r e  t h e  p r i n c i p a l  r e q u i r e m e n t s  f o r  t h e  s u p p r e s s i o n  o f  
b r u c e l l o s i s  i n  c a t t l e .  N e i t h e r  e l a b o r a t e  e q u i p m e n t  n o r  e x p e n s i v e  i s o ­
l a t i o n  q u a r t e r s  a r e  n e e d e d .  I t  i s  e a s i e r  a n d  l e s s  e x p e n s i v e  t o  k e e p  
b r u c e l l o s i s  o u t  o f  a  h e r d  t h a n  i t  i s  t o  e r a d i c a t e  t h e  d i s e a s e  a f t e r  t h e  
h e r d  b e c o m e s  i n f e c t e d .  
I n  a n  i n f e c t e d  h e r d  t h e  p r o c e d u r e  t o  f o l l o w  w i l l  d e p e n d  l a r g e l y  
u p o n  t h e  n u m b e r  a n d  t h e  v a l u e  o f  t h e  a n i m a l s  a f f e c t e d .  E s s e n t i a l  
m e a s u r e s  o f  c o n t r o l  c a n  u s u a l l y  b e  m a d e  a  p a r t  o f  t h e  m a n a g e m e n t  
i n  a n y  h e r d  o f  b r e e d i n g  c a t t l e .  D e t a i l s  c a n  b e  a d v a n t a g e o u s l y  w o r k e d  
o u t  i n  c o n s u l t a t i o n  w i t h  a  q u a l i f i e d  v e t e r i n a r i a n .  
T e s t i n g  a n d  a c c r e d i t i n g .  H e r d s  f o u n d  f r e e  o f  b r u c e l l o s i s  a r e  
a c c r e d i t e d .  U p o n  c o m p l e t i o n  o f  t w o  a n n u a l  n e g a t i v e  h e r d  t e s t s  o r  
t h r e e  c o n s e c u t i v e  n e g a t i v e  h e r d  t e s t s  a t  i n t e r v a l s  o f  s i x  m o n t h s ,  a c ­
c r e d i t i n g  c e r t i f i c a t e s  s t a t i n g  t h a t  t h e  a n i m a l s  a r e  f r e e  f r o m  b r u c e l l o s i s  
a r e  i s s u e d  b y  t h e  C H I E F  V E T E R I N A R I A N ,  S T A T E  D E P A R T M E N T  O F  
A G R I C U L T U R E ,  S p r i n g f i e l d ,  I l l i n o i s .  A l l  a n i m a l s  s i x  m o n t h s  o l d  o r  
o l d e r  a r e  t e s t e d .  A c c r e d i t e d  h e r d s  m u s t  b e  t e s t e d  a n n u a l l y  t o  r e t a i n  
t h e  c e r t i f i c a t i o n .  
I s o l a t e  o r  d i s p o s e  o f  i n f e c t e d  a n i m a l s .  P o o r - p r o d u c i n g  c o w s  
t h a t  a r e  p o s i t i v e  t o  t h e  t e s t  f o r  b r u c e l l o s i s  s h o u l d  b e  m a r k e t e d  f o r  
s l a u g h t e r .  D o u b t f u l  r e a c t o r s  s h o u l d  b e  k e p t  i s o l a t e d  a t  c a l v i n g  t i m e  
a n d  r e t e s t e d  a t  3 0 - t o  6 0 - d a y  i n t e r v a l s  u n t i l  t h e i r  c l a s s i f i c a t i o n  h a s  b e e n  
e s t a b l i s h e d .  
I n  s o m e  h e r d s  c o n t a i n i n g  a  l i m i t e d  n u m b e r  o f  r e a c t o r s  o f  u n u s u a l  
v a l u e  f o r  b r e e d i n g  p u r p o s e s  i t  m a y  b e  a  d i s t i n c t  a d v a n t a g e  t o  i s o l a t e  
t h e s e  r e a c t o r s  f o r  a  t i m e  r a t h e r  t h a n  t o  d i s p o s e  o f  t h e m  i m m e d i a t e l y .  
T h e r e  i s  a l w a y s  a n  e l e m e n t  o f  d a n g e r ,  h o w e v e r ,  w h e n  r e a c t o r s  a r e  
k e p t  i n  t h e  h e r d ,  e s p e c i a l l y  i f  i n f e c t e d  c o w s  a r e  n o t  i s o l a t e d  a n d  
q u a r a n t i n e d  a t  e a c h  c a l v i n g .  
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Watch for spreaders. Cows affected with brucellosis probably 
do not, in the true sense, acquire immunity. They develop a tolerance 
to the disease and calve normally. Nevertheless, many of these in­
fected animals, even tho they breed and reproduce normally, are po­
tential spreaders of the disease at the time of calving. The herd owner 
must be alert to detect these animals. 
In one herd made up entirely of reactors, breeding and calving 
records over a period of five years showed that 25 cows (39 percent) 
aborted once; 4 (6.25 percent) aborted twice; 4 aborted three times; 
and 1 aborted four times. 
Give calves pasteurized milk. Newborn calves should have 
colostral milk, even tho it is from reacting cows. If they are allowed 
to nurse infected cows, the positive reaction of the calves, as judged 
by the agglutination test, generally disappears a few weeks after 
weaning. Altho calfhood infection is rarely retained up to the time 
animals reach breeding age, it is worth while to feed calves pasteur­
ized milk because this will do away with the possibility of their 
spreading the disease to animals of breeding age. 
Isolate calves fed infected raw milk. Since feces from calves fed 
infected raw milk can spread the disease, such calves should, for 90 
days after the feeding of infected milk is discontinued, be kept in 
separate quarters away from pastures used by mature animals and 
animals near breeding age. If a separate attendant cares for the calves 
it will prevent the infection from being carried to the other animals. 
Prevent infection of cows by bull. Since bulls may spread bru­
cellosis, community bulls should not be used unless all herds serviced 
are free from the disease. In herds where it is necessary for a non­
reacting bull to service both reactor and nonreactor cows, several days 
should elapse between serviG:es. Artificial insemination of reacting cows 
is much better, however, for it will. reduce the danger of spreading 
brucellosis. Discharging cows should not be bred. 
Brucella-reacting bulls or those infected with any other genital 
disease should not be used for breeding purposes. Such bulls not only 
fail to settle cows but they may also spread genital infections, causing 
early abortion and sterility. 
Consult the local veterinarian regarding breeding diseases of bulls. 
Clean and disinfect contaminated premises. The place where an 
abortion has occurred should be cleaned and disinfected and all aborted 
materials burned. If the abortion takes place in a pasture, the area 
should be thoroly sprinkled with quicklime. An abortion in the barn 
necessitates the thoro cleaning and disinfection of all floors, sidewalls, 
gutters, and mangers. If the aborting cow has been isolated, it is only 
necessary to clean and disinfect the stall and equipment when the 
animal is removed. The manure should be placed on ground not 
used for cattle. 
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I s o l a t i o n  s t a l l s  s h o u l d  b e  p r o v i d e d  f o r  a l l  a n i m a l s  b u t  e s p e c i a l l y  f o r  r e ­
a c t o r s  a t  c a l v i n g  t i m e ,  S l l l c e  i t  i s  a t  t h i s  t i m e  t h a t  b r u c e l l o s i s  c a n  b e  m o s t  
e a s i l y  s p r e a d .  I s o l a t i o n  q u a r t e r s  d o  n o t  r e q u i r e  e x p e n s i v e  e q u i p m e n t .  O n e  
e n d  o f  t h e  m i l k  s t a b l e  h a s  b e e n  e m p l o y e d  o n  s o m e  f a r m s ;  b o x  s t a l l s  i n  t h e  
h o r s e  b a r n s  m a y  a l s o  b e  u s e d .  T h e  q u a r t e r s  s h o u l d  b e  l i g h t ,  a i r y ,  a n d  
w e l l  v e n t i l a t e d .  
F o r  c l e a n i n g  c o n t a m i n a t e d  p r e m i s e s  u s e  1  p o u n d  o f  l y e  t o  2 0  t o  3 0  
g a l l o n s  o f  b o i l i n g  h o t  w a t e r .  A f t e r  t h e  s u r f a c e s  a r e  w a s h e d  t h e y  s h o u l d  
b e  s p r a y e d  w i t h  a  d i s i n f e c t a n t .  C o m p o u n d  c r e s o l  ( U . S . P . )  3  p e r c e n t ,  
o r  i t s  g e r m i c i d a l  e q u i v a l e n t ,  i s  v e r y  e f f e c t i v e  b u t  i t s  o d o r  i s  l i k e l y  t o  
b e  a b s o r b e d  b y  t h e  m i l k .  F o r  t h i s  r e a s o n  c h l o r i n  p r e p a r a t i o n s  a r e  
p r e f e r a b l e .  
P l o w  a n d  c r o p  c o n t a m i n a t e d  b a r n l o t s .  T h e  m o s t  p r a c t i c a l  w a y  
t o  d e s t r o y  b r u c e l l o s i s  c o n t a m i n a t i o n  i n  b a r n l o t s  i s  b y  p l o w i n g  a n d  
c r o p p i n g .  P o o r l y  d r a i n e d  a r e a s  s h o u l d  n o t  b e  u s e d  f o r  b a r n l o t s .  
U s e  o n l y  c l e a n  r e p l a c e m e n t s  i n  a  c l e a n  h e r d .  W h e n  a  h e r d  h a s  
b e c o m e  f r e e  f r o m  b r u c e l l o s i s ,  a n i m a l s  s h o u l d  b e  p u r c h a s e d  o n l y  f r o m  
d i s e a s e - f r e e  h e r d s .  T h e y  s h o u l d  b e  o p e n  r a t h e r  t h a n  p r e g n a n t ,  b u t  i n  
e i t h e r  c a s e  t h e y  s h o u l d  b e  t e s t e d .  P r e g n a n t  c o w s  o r  h e i f e r s  s h o u l d  n o t  
b e  b r o u g h t  i n t o  t h e  h e r d  u n t i l  t h e y  h a v e  g i v e n  a  n e g a t i v e  r e a c t i o n  t o  
t h e  a g g l u t i n a t i o n  t e s t  3 0  d a y s  a f t e r  c a l v i n g .  
I t  i s  d a n g e r o u s  t o  a d d  c l e a n  a n i m a l s  t o  i n f e c t e d  h e r d s .  
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CALFHOOD VACCINATION 
What is meant by calfhood vaccination? Vaccination of calves 
four to eight months old is a recognized aid in the control of brucel­
losis. It is done by injecting living Brucella germs (Strain 19) 1 under 
their skin in order to produce an active immunity to the disease. 
Is vaccine distributed under supervision? Yes. A regulation of 
the Illinois State Department of Agriculture requires all manufac­
turers of vaccine to report their sales made in the state. Veterinarians 
use vaccine only under a permit issued by the Chief Veterinarian, 
State Department of Agriculture. 
At what age should calves be vaccinated? Calves may be vacci­
nated at any time between four and eight months of age, but it is better 
to vaccinate them between the ages of six and eight months. The im­
munity induced is believed to last longer if the calves are vaccinated 
during the later period. 
Why should vaccination be limited to calves? Calves are more 
resistant to brucellosis than mature cows, and a high percentage of the 
vaccinated calves become negative to the agglutination test before they 
reach breeding age. If mature animals are vaccinated, they may remain 
reactors for an indefinite period. Vaccination of pregnant animals may 
cause abortion. 
Do vaccinated animals react to the test? Yes, vaccinated calves 
give a positive reaction to the agglutination test after vaccination. If 
they do not, the potency of the vaccine is questionable and the calves 
should be revaccinated. A high percentage of vaccinated calves will 
give a negative reaction within six to eight months. 
Should calves in clean herds be vaccinated? This is not recom­
mended because a small percentage of the vaccinated calves may con­
tinue to react. Vaccination reactors that do not become negative 
within six to eight months are under the jurisdiction of the State 
Department of Agriculture. 
Can calfhood vaccination be substituted for sanitation and test­
ing? No, it is an addition to the testing and sanitation program and 
cannot replace it. Testing is necessary to determine whether the herd 
is infected and to what extent. In an infected herd testing aids in 
selecting the animals to be bred and the cows to be isolated at calving. 
Does calfhood vaccination prevent all abortions? No, it has no 
effect on abortions due to causes other than brucellosis. 
When should calfhood vaccination be practiced? It should be 
practiced in herds in which the test and slaughter plan is not desired 
lStrain 19 is a living vaccine developed in the laboratories of the Bureau 
of Animal Industry, U. S. Department of Agriculture, from a culture of the 
Brucella organism of low virulence. 
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Clean calves, such as these, can be reared from cows infected with brucel­losis. Young calves are highly resistant to the disease and will usuallybecome free from it in less than 90 days after the milk-drinking period ifthey are kept separate from the herd. Isolation of young calves receivingmilk from infected cows is especially necessary because they may be ameans of spreading the infection to susceptible breeding animals when theypass the germs in their feces. 
or in herds where valuable reactors breed normally and are needed to
rebuild a clean herd. 
DANGER TO OTHER ANIMALS AND

PUBLIC HEALTH 

Swine susceptibility. Judging by the agglutination test, brucel­losis of cattle is transmitted with difficulty to sows. In natural out­breaks of swine abortion the germ known as Brucella suis is generallyinvolved. It resembles Brucella abortus of cattle and belongs to the
same group of germs, but is nevertheless a separate and distinct type.Altho none of the outbreaks of swine abortion observed by the IllinoisExperiment Station has been definitely traced to the Brucella abortustype of germ found in cattle, there may be an element of danger infeeding raw milk from infected cattle to pregnant sows. 
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Possible danger to sheep and horses. Occasionally sheep may 
suffer from the cattle type of the disease. However, a separate type of 
infectious abortion has been encountered in sheep that is not related to 
brucellosis of cattle. A few cases are on record of mares suffering 
from the cattle Brucella germ, but the majority of abortions occurring 
in mares have no connection with this germ. Experimental data sug­
gest the possibility that the Brucella germ is associated with fistula and 
poll evil in horses. 
Cause of undulant fever in man. Raw milk from brucellosis­
infected cows should always be regarded as dangerous for human food 
because it may cause human brucellosis, known as undulant fever. If 
the milk is carefully pasteurized for thirty minutes at 145 0 F. (64 0 C.), 
the germ will be destroyed. 
There is evidence that the swine as well as the cattle strain of the 
Brucella germ is a common cause of undulant fever, especially in Illi­
nois and other midwestern states. Exposure to brucellosis is brought 
about by careless handling of the aborted calves and pigs, or of the 
afterbirths and discharges from infected cows and sows, or by contact 
with infected meat products. The danger of infection from meat can 
be eliminated by cooking it thoroly. 
FEDERAL-STATE PROGRAM OF CONTROL 
The Federal-State program for bovine brucellosis control, in opera­
tion since 1934, was started as a dairy reduction program, reactors to 
blood tests being slaughtered or otherwise disposed of. Thruout the 
United States more than 48 million blood tests on cattle in over a 
million herds were made during the first seven years the project was in 
operation. There are now more than 5 million dairy and breeding 
cattle in 560 counties of 24 states that are recognized as free from 
brucellosis. One hundred fifty-one more counties in 18 states are 
working toward accreditation. In Illinois alone more than 13,000 
herds, including over 200,000 cattle, had been tested up to February 
28, 1942. On the basis of federal tests showing the herd to be free 
from Bang's disease, owners in Illinois obtained state certificates ac­
crediting their herds. 
Three plans are now available for brucellosis control in this state. 
These are offered without expense to the herd owners, but no in­
demnity is provided for reactors. The plans are described in the 
Federal-State agreement reproduced below: 1 
IFor copies of brucellosis-control plans and enrollment blanks write the 
CHIEF VETERINARIAN, STATE DEPARTMENT OF AGRICULTURE, Springfield, Illinois, 
or the INSPECTOR IN CHARGE, U. S. BUREAU OF ANIMAL INDUSTRY, Springfield, 
Illinois. 
B A N G  A N D  C A L F H O O D  V A C C I N A T I O N  C O N T R O L  A G R E E M E N T  

D E P A R T M E N T  O F  A G R I C U L T U R E  D I V I S I O N  O F  L I V E S T O C K  I N D U S T R Y  

S T A T E  O F  I L L I N O I S  

C o o p e r a t i n g  w i t h  

B U R E A U  O F  A N I M A L  I N D U S T R Y  U .  S .  D E P A R T M E N T  O F  A G R I C U L T U R E  

I n  o r d e r  t h a t  I  m a y  k n o w  w h e t h e r  B a n g ' s  D i s e a s e  [ b r u c e l l o s i s ]  i s  p r e s e n t  
i n  m y  h e r d  a n d  i f  s o ,  b e  a b l e  t o  a d o p t  o n e  o f  t h e  p l a n s  l i s t e d  b e l o w  f o r  t h e  
c o n t r o l  o f  t h i s  d i s e a s e ,  I  h e r e b y  m a k e  a p p l i c a t i o n  f o r  a  B a n g ' s  D i s e a s e  t e s t .  I t  
i s  u n d e r s t o o d  t h a t  I  h a v e  t h e  o p t i o n ,  w h e n  t h e  i n i t i a l  t e s t  i s  c o n c l u d e d ,  t o  s e l e c t  
o n e  o f  t h e  f o l l o w i n g  p l a n s :  
P l a n  I  i s  s t r i c t l y  a  t e s t  a n d  s l a u g h t e r  p l a n  a n d  i s  i d e n t i c a l  w i t h  t h e  p l a n  
w h i c h  h a s  b e e n  i n  e f f e c t  f o r  t h e  p a s t  f e w  y e a r s _  
P l a n  I I  a l l o w s  t h e  h e r d  o w n e r  t o  p l a c e  h i s  h e r d  u n d e r  t h e  t e s t  a n d  s l a u g h t e r  
p l a n  a n d  a l s o  t o  v a c c i n a t e  h i s  c a l v e s _  
P l a n  I I I  a l l o w s  t h e  h e r d  o w n e r  t o  r e t a i n  h i s  r e a c t o r s  i n  t h e  h e r d  a n d  t o  
b u i l d  u p  a  c l e a n  h e r d  b y  t h e  v a c c i n a t i o n  o f  h i s  c a l v e s _  
I t  i s  u n d e r s t o o d  t h a t  t h e  t e s t  w i l l  b e  m a d e  w i t h o u t  e x p e n s e  t o  m e  e x c e p t  f o r  
t h e  h a n d l i n g  a n d  c o n f i n i n g  o f  m y  h e r d  a t  t h e  t i m e  t h e  v e t e r i n a r i a n  n o t i f i e s  m e  
h e  w i l l  b e  a t  m y  p l a c e  t o  m a k e  t h e  t e s t _  I t  i s  f u r t h e r  u n d e r s t o o d  t h a t  s h o u l d  I  
c h o o s e  t o  u s e  v a c c i n e  a f t e r  d e t e r m i n i n g  w h e t h e r  m y  h e r d  i s  i n f e c t e d  w i t h  t h e  
d i s e a s e ,  t h e n  i f  t h e  o w n e r s  o f  m o r e  t h a n  5 0 %  o f  t h e  b r e e d i n g  a n d  d a i r y  l i v e s t o c k  
i n  m y  c o u n t y  h a v e  s i g n e d  t h i s  a g r e e m e n t  a n d  s t a t e  a n d  f e d e r a l  f u n d s  a r e  a v a i l ­
a b l e  t o  b e a r  t h e  e x p e n s e  o f  s u c h  t e s t  a n d  v a c c i n e ,  v a c c i n e  w i l l  b e  a d m i n i s t e r e d  
t o  m y  c a l v e s  b e t w e e n  t h e  a g e  o f  f o u r  a n d  e i g h t  m o n t h s  w i t h o u t  e x p e n s e  t o  m e  
f o r  t h e  v a c c i n e  o r  a d m i n i s t r a t i o n  a t  t h e  t i m e  o f  t h e  f i r s t  t e s t  o f  m y  h e r d _  I t  i s  
f u r t h e r  u n d e r s t o o d  t h a t  t h e r e  w i l l  b e  n o  s t a t e  o r  f e d e r a l  i n d e m n i t y  p a i d  i n  c a s e  
o f  r e a c t o r s  o n  t h e  i n i t i a l  t e s t .  
I  a g r e e  n o t  t o  d i s p o s e  o f  r e a c t o r s  a n d  p o s i t i v e  v a c c i n a t e d  c a l v e s  ( c a l v e s  
b e t w e e n  t h e  a g e s  o f  f o u r  a n d  e i g h t  m o n t h s ,  v a c c i n a t e d  u n d e r  v e t e r i n a r y  s u p e r ­
v i s i o n  a n d  i d e n t i f i e d  i n  a c c o r d a n c e  w i t h  s t a t e  r e g u l a t i o n s  w i l l  n o t  b e  c l a s s i f i e d  
a s  r e a c t o r s  u n l e s s ,  a t  t h e  t i m e  t h e y  b e c o m e  3 0  m o n t h s  o f  a g e ,  t h e y  r e a c t  t o  t h e  
a g g l u t i n a t i o n  t e s t  t o  b r u c e l l o s i s  i n  a  d i l u t i o n  o f  1 - 1 0 0  o r  h i g h e r )  e x c e p t  b y  
p e r m i t  f r o m  t h e  D i v i s i o n  o f  L i v e s t o c k  I n d u s t r y ,  D e p a r t m e n t  o f  A g r i c u l t u r e .  
S t a t e  o f  I l l i n o i s ,  S p r i n g f i e l d ,  I l l i n o i s _  
M y  p r e m i s e s  a r e  l o c a t e d  i n - C o u n t y . . . . . . . . . . . . . . .  _  . . . . . . . . . . . . . . .  _  T o w n s h i p . . . _. . . . . . .  _  . . . . . . . . . . . . . . . .  
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